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(54) STOP AND START CONTROLLER FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To revert an internal combustion engine to 
a drive condition without causing a delay for a start demand immediately 
after judging the stop of the internal combustion engine in economical 
run control. 

SOLUTION: A stop and start controller for the internal combustion 
engine performs the predetermined stop control including the control for 
stopping the supply of fuel for the internal combustion engine when stop 
conditions determined in advance are satisfied and performs the start 
control including the control for resuming the supply of fuel for the 
internal combustion engine when start conditions determined in advance 
are satisfied. This stop and start controller is provided with a stop 
control suspension means for stopping the stop control when the start 
conditions are satisfied within a period determined in advance after the 
stop conditions are satisfied and before the internal combustion engine 
stops (step S15). 
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JPO and NCWI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Predetermined halt control including the control which suspends supply of the fuel to an internal 
combustion engine when the condition precedent defined beforehand is satisfied is performed. And it sets to 
halt / starting control unit of the internal combustion engine which performs starting control including the 
control which resumes supply of the fuel to an internal combustion engine when the starting conditions defined 
beforehand are satisfied. Halt / starting control unit of the internal combustion engine characterized by having a 
halt control termination means to stop said halt control when said starting conditions are satisfied within the 
period which was after formation of said condition precedent, and was beforehand defined before an internal 
combustion engine stopped. 

[Claim 2] Said period defined beforehand is halt / starting control unit of the internal combustion engine 
according to claim 1 characterized by being the period which is performing halt preparation control before 
suspending supply of a fuel and reducing an internal combustion engine's rotational frequency. 
[Claim 3] Said halt control termination means is halt / starting control unit of the internal combustion engine 
according to claim 2 characterized by including the return control means which performs revertive control 
returned to the predetermined operational status to which said internal combustion engine maintains 
independence rotation. 

[Claim 4] Halt / starting control unit of the internal combustion engine according to claim 1 or 2 characterized 
by having further a restart means to perform starting control for starting an internal combustion engine when 
said internal combustion engine stops, even if it stops said halt control. 

[Claim 5] Said period defined beforehand is halt / starting control unit of the internal combustion engine 
according to claim 1 characterized by considering as the period until the opening of the flow control valve of an 
inspired air flow path from which opening is subtracted before suspending supply of said fuel falls to the 
predetermined opening defined beforehand. 

[Claim 6] Said period defined beforehand is halt / starting control unit of the internal combustion engine 
according to claim 1 characterized by considering as the period after suspending supply of said fuel, until an 
internal combustion engine's rotational frequency falls to the rotational frequency defined beforehand. 
[Claim 7] Said halt control termination means is halt / starting control unit of the internal combustion engine 
according to claim 6 characterized by being constituted so that control which resumes supply of a fuel may be 
performed, after increasing the opening of the flow control valve of the inspired air flow path which reduced 
opening in advance of the halt of supply of said fuel. 

[Claim 8] Said halt control termination means is halt / starting control unit of the internal combustion engine 
according to claim 7 characterized by being constituted so that supply of a fuel may be resumed, when it is more 
than the predetermined rotational frequency that the rotational frequency of the internal combustion engine at 
the time of making it increase to the opening which defined beforehand the opening of the flow control valve of 
said inspired air flow path defined beforehand. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention suspends automatically internal combustion engines, such as a diesel 
power plant and a gasoline engine, by formation of predetermined conditions, and relates to the control unit put 
into operation. 
[0002] 

[Description of the Prior Art] When a car stops temporarily and idles an engine based on the request of 
reduction of exhaust gas, improvement in fuel consumption, etc., stopping an engine as much as possible is 
encouraged. Halt of the engine in that case and subsequent restart will be performed by an operator operating a 
main switch or an ignition switch artificially, and may not necessarily be enforced fully strictly. Then, the control 
which performs this kind of automatic stay and restart automatically is developed, and this is the control called 
the so-called eco-run control. 

[0003] The example is indicated by JP.2001 -88580.A. The equipment indicated by this official report stops an 
engine automatically in the state of the gear change in which a shift lever is set as transit positions, such as D 
position, and torque appears in the output shaft of a change gear, and it is constituted so that it may start 
automatically. When it more specifically makes that the vehicle speed is below a predetermined value near zero, 
that the foot brake is stepped on (it is ON), to return the accelerator pedal (it to be Accelerator OFF), etc. into 
a condition precedent and this condition precedent is satisfied, the command which suspends supply of the fuel 
to an engine is outputted. Then, when it gets into an accelerator pedal or starting conditions — a brake pedal is 
returned — are satisfied, the command which makes an engine restart is outputted. 
[0004] 

[Problem(s) to be Solved by the Invention] Since it is the control which stops an engine when a car suspends 
temporarily eco-run control (or D range eco-run control) of this kind with a stop signal etc. in process of transit 
to the predetermined destination, it is required that an engine should be restarted without producing delay to the 
re-start after a stop. However, since various kinds of control intervened by the time it changed into the 
condition which can be restarted from initiation of halt control of an engine, in the conventional control, the 
delay of restart arose and there was un-arranging — so-called this causes a feeling of slowness. 
[0005] That is, when stopping an engine, in having only suspended supply of a fuel, while an engine rotates with 
inertial force, torque may occur in a compression pressure, consequently vibration may arise. It is easy to 
produce such a situation by the diesel power plant which performs high-pressure compression. Therefore, in 
order to suspend rotation of an engine smoothly, an inhalation-of-air throttle valve and an EGR valve (bulb for 
carrying out recycling of the exhaust gas to an inspired air flow path) are closed, inhalation of air is extracted, 
the air content into a gas column will be lessened, a real compression ratio will be reduced, and supply of a fuel 
will be suspended after that. 

[0006] Moreover, even if it suspends supply of a fuel, it does not necessarily stop immediately, and continues 
rotating with inertial force, a rotational frequency falls gradually, and, finally rotation of an engine stops. In order 
to restart an engine after that, cranking which rotates an engine compulsorily is required. Since a gear can be 
engaged where rotation is stopped if a gear-type starter performs this, before engaging the gear by the side of a 
starter on the gear by the side of an engine, it is necessary to judge a halt of an engine. 
[0007] Although the halt judging is performed based on electrical signals, such as a pulse signal obtained by 
rotation of the revolving shaft of a crankshaft etc., since it is necessary to perform distinction with the condition 
of the signal by the condition of a signal and the engine rotational frequency by rotation of an engine stopping 
having fallen temporarily, the condition of a signal will judge a halt by [ predetermined ] carrying out time amount 
continuation. That is, in order to prevent an incorrect judging, a certain amount of time amount is required for 
the judgment of a halt of an engine. 
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[0008] In this way, after a halt of an engine is judged, a starter will be operated and starting control of resuming 
injection of a fuel w,ll be performed, therefore, the preparation control for an engine shutdown, suctfas reducing 
inhalation of air after format.*, of a condition precedent, - carrying out - and supply of a fuel - stopping - 
an engine speed - falhng - just - being alike - waiting and when the time amount for a halt judging passes 
further, an engine will be restarted for stopping. passes 
[0009] In the former, when a gear type starter is used, in order to mesh the gear smoothly, it waits for formation 
of an engine halt judging as mentioned above, and the engine is restarted. Therefore, since it will wait for the 
passage of time for the so-called preparation control mentioned above or an engine shutdown judging after 
formation of the conditions of the restart and starting control of an engine will be performed even if it is the 
case where restart condition, such as getting into an accelerator pedal immediately after satisfying the engine 
shutdown conditions ,n eco-run control, is satisfied (when there is a demand of restart), the response delay of 
engine restart becomes remarkable. After all, in the former, the responsibility of restart was not necessarily 
good, and when the demand of engine restart was immediately after establishment of a condition precedent 
there was possibility, like the so-called feeling of slowness becomes remarkable 

[0010] This invention is made paying attention to the above-mentioned technical technical problem, and aims at 
offering the control unit which can raise an internal combustion engine's restart responsibility stopped 
automatically. KK 

[001 1] [Means for Solving the Problem and its Function] This invention is characterized by constituting so that it 
may be made to operate continuously, without stopping halt control of an internal combustion engine and 
stopping an internal combustion engine, when a restart demand is between the predetermined conditions before 
an internal combustion engine starts completely, even if an internal combustion engine's condition precedent is 
satisfied, in order to attain the above-mentioned purpose. Invention of claim 1 more specifically performs 
predetermined halt control including the control which suspends supply of the fuel to an internal combustion 
engine when the condition precedent defined beforehand is satisfied. And it sets to halt / starting control unit of 
the internal combustion engine which performs starting control including the control which resumes supply of the 
fuel to an internal combustion engine when the starting conditions defined beforehand are satisfied When said 
starting conditions are satisfied within the period which was after formation of said condition precedent, and was 
beforehand defined before an internal combustion engine stopped, it is the control unit characterized by having a 
halt control termination means to stop said halt control. 

[0012] Therefore, when the conditions for starting an internal combustion engine between the predetermined 
periods before a subsequent internal combustion engine stops are satisfied although the control accompanying it 
is started after the conditions which stop an internal combustion engine were satisfied, the halt control for 
stopping an internal combustion engine is stopped by invention of claim 1. Consequently, since rotation is 
continued without an internal combustion engine stopping, an internal combustion engine will be in a drive 
condition, without producing especially time delay to formation of starting conditions, and the response delay of 
the control which puts an internal combustion engine into operation will be avoided 

[0013] Moreover invention of claim 2 is a control unit characterized by said period in claim 1 defined beforehand 
being a period wh.ch is performing halt preparation control before suspending supply of a fuel and reducing an 
internal combustion engine's rotational frequency. 

[0014] Therefore, in invention of claim 2, although an internal combustion engine's rotational frequency is falline 
when starting conditions are satisfied in the condition that the internal combustion engine is rotating it rotates' 
continuously without stopping halt control, consequently an internal combustion engine stopping Therefore an 
internal combustion engine will be in a drive condition, without producing especially time delay to formation of 
starting conditions, and the response delay of the control which puts an internal combustion engine into 
operation will be avoided. 

[0015] | Furthermore, invention of claim 3 is a control unit characterized by said halt control termination means in 
cla.m 2 including the return control means which performs revertive control returned to the predetermined 
operational status to which said internal combustion engine maintains independence rotation 
[0016] Therefore, in invention of claim 3, when halt control of an internal combustion engine is stopped revertive 
control which returns the operating state of the internal combustion engine which is changing by control of the 
time to the condition before initiation of halt control is performed, and an internal combustion engine maintains 
independence rotation. 

[001 7] Furthermore, in claims 1 or 2, invention of claim 4 is a control unit characterized by having further a 
restart means to perform starting control for starting an internal combustion engine, when said internal 
combustion engine stops, even if it stops said halt control. 

[0018] Therefore, even if it stops halt control of an internal combustion engine by invention of claim 4 while the 
internal combust.on engine is rotating, when an internal combustion engine stops, an internal combustion engine 
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is made to restart immediately. Therefore, since starting of the internal combustion engine according to 
formation of starting conditions is performed quickly, the response delay of starting control is avoided or 
controlled. 

[0019] And it is the control unit characterized by making invention of claim 5 into a period until the opening of 
the flow control valve of an inspired air flow path from which opening is subtracted in claim 1 before said period 
defined beforehand suspends supply of said fuel falls to the predetermined opening defined beforehand. 
[0020] Therefore, if starting conditions are satisfied while the opening of the flow control valve of an inspired air 
flow path is reduced to predetermined opening, supplying a fuel, halt control of an internal combustion engine will 
be stopped by invention of claim 5. Consequently, since the halt control beyond it is stopped by the condition 
that an internal combustion engine's inhalation of air is not stopped, rotation of an internal combustion engine 
can be made to continue and the responsibility of the control which makes an internal combustion engine 
operating state based on formation of starting conditions becomes good. 

[0021] Moreover, on the other hand, invention of claim 6 is a control unit characterized by considering as the 
period until an internal combustion engine's rotational frequency falls to the rotational frequency defined 
beforehand, after said period defined beforehand suspends supply of said fuel in claim 1. 

[0022] Therefore, halt control is performed with formation of a condition precedent, and if an internal combustion 
engine's rotational frequency is more than a predetermined rotational frequency even if it is after supply of the 
fuel to an internal combustion engine is suspended, halt control of an internal combustion engine will be stopped 
by invention of claim 6. Therefore, an internal combustion engine does independence rotation by the restart of 
supply of the fuel to an internal combustion engine etc. Consequently, even if it is after halt control of an 
internal combustion engine is started by formation of a condition precedent, an opportunity for an internal 
combustion engine to do independence rotation immediately with formation of starting conditions increases. 
[0023] Moreover, in claim 6, invention of claim 7 is a control unit characterized by being constituted so that 
control which resumes supply of a fuel may be performed, after increasing the opening of the flow control valve 
of an inspired air flow path from which said halt control termination means subtracted opening in advance of the 
halt of supply of said fuel. 

[0024] Therefore, in invention of claim 7, when halt control of an internal combustion engine is stopped, before 
resuming supply of the already suspended fuel, the opening of the flow control valve of an inspired air flow path 
is increased. Therefore, independence rotation of the internal combustion engine can be carried out certainly or 
smoothly. 

[0025] And in claim 7, invention of claim 8 is a control unit characterized by being constituted so that supply of 
a fuel may be resumed, when it is more than the predetermined rotational frequency that the rotational 
frequency of the internal combustion engine at the time of said halt control termination means making it increase 
to the opening which defined beforehand the opening of the flow control valve of said inspired air flow path 
defined beforehand. 

[0026] Therefore, in invention of claim 8, when resuming supply of the fuel to an internal combustion engine with 
the termination of halt control, on condition that the rotational frequency at the time of increase of the opening 
of the flow control valve of the inspired air flow path performed by preceding with it is more than a 
predetermined rotational frequency, supply of a fuel is resumed. Therefore, independence rotation of the internal 
combustion engine under halt control can be carried out certainly. 
[0027] 

[Embodiment of the Invention] This invention is explained based on an example below. First, when this invention 
explains the target internal combustion engine, the engine to which the internal combustion engine in this 
invention is a possible internal combustion engine of automatic stay and automatic restart, and used a diesel 
power plant, a gasoline engine, or gas as the fuel by turning on and off of supply of a fuel or air and its halt, or 
ignition etc. is that example. The example which has shown the diesel power plant as an internal combustion 
engine's (engine) 1 example, and is shown here is so-called direct injection-type engine which injects a fuel 
directly into the interior of cylinders 2, 3, 4, and 5, and equips drawing 1 1 with the exhaust-gas-recirculation 
device for exhaust air purification. 

[0028] That is, the injectors 6, 7, 8, and 9 which inject a fuel with high pressure are formed in each of each 
cylinders 2, 3, 4, and 5, and these injectors 6, 7, 8, and 9 are connected to the common rail 10 which pressurizes 
high pressure and supplies a fuel. Moreover, glow 11, 12, 13, and 14 is formed in each cylinders 2, 3, 4, and 5, 
respectively. 

[0029] The intake manifold 15 which distributes and supplies inhalation of air to each cylinders 2, 3, 4, and 5 is 
connected to the compressor 17 in the exhaust-system supercharger 16. The intercooler 18 which cools the 
inhalation of air to which it was pressurized and temperature rose, and the inhalation-of-air throttle valve 19 
which controls inspired air volume are infixed in the inhalation-of-air duct to an intake manifold 15 from this 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/04/24 



4/1 1 ¥ 



JP.2003-065104.A [DETAILED DESCRIPTION] 

compressor 17. The inhalation-of-air throttle valve 19 is constituted so that it can control by actuators (not 
shown), such as a motor, electrically. 

[0030] On the other hand, the exhaust manifold 20 connected to the exhaust air port of each cylinders 2' 3 4 
and 5 is connected to the exhaust gas turbine 21 in said supercharger 16. Furthermore, this exhaust gas turbine 
rnV-fi? a 6 "!! u 6 PaSS3ge bV the catalvtic converter 22 equipped with the exhaust air purification catalyst 

.. . An o exhaust-gas-recirculation duct 23 which leads a part of combustion gas which occurred in each 
cyhnders 2, 3, 4. and 5 to an intake manifold 15 is formed, and EGR cooler 24 which cools exhaust gas in the 
exhaust-gas-recrculation duct 23, and EGR valve 25 which controls the flow rate of exhaust gas are infixed in 
the order mentioned here from the exhaust manifold 20 side. This EGR valve 25 and said inhalation-of-air 
Snoo^Ju J ^equivalent to the flow control valve of the inspired air flow path of this invention. 
L0032J When it is under stop and predetermined conditions — braking actuation is carried out ~ are satisfied it 
,s made to stop automatically and the condition precedent of braking actuation being canceled after that stops 
satisfying, the above-mentioned engine 1 is constituted so that the so-called eco-run control restarted 

SiTo?? V ^ be possible - Tne electronic control (E-ECU) 26 for engines and the electronic control (ECO- 
ECU) 27 for eco runs for the control are formed. 

[0033] These electronic controls 26 and 27 are constituted considering a microcomputer as a subject, and the 
electrons control 26 for engines calculates based on the inputted data, and it is constituted so that the 
operating state of an engine 1 may be controlled. It is constituted so that carry out cranking of the engine 1 
wh.le driving the starter which is not specifically illustrated when there is a starting demand and engaging the 
gear on the gear by the side of an engine 1. and the injection quantity of a fuel is controlled based on the 
demand of acceleration and deceleration, it may combine with this if needed, the opening of the inhalation-of-air 
throttle valve 9 or EGR valve 25 may be controlled and the charge pressure by the supercharger 16 may be 
further controlled based on an acceleration-and-deceleration demand. 

[0034] The electronic control 27 for eco runs calculates based on the inputted data, judges formation of the 
condition precedent of an engine 1, or starting conditions, and outputs the deactivate request of an engine 1 
and a starting demand to the electronic control 26 for engines based on the judgment result. The vehicle speed's 
be.ng judged I to be zero and brakes operation of the condition precedent being carried out is judged. Moreover 
starting conditions are things [ either of the contents of the condition precedent ] no longer materializing — ' 
brakes operation is canceled. When halt of an engine 1 or control of starting is performed according to the 
demand when there are these deactivate requests and a starting demand, and these demands do not exist the 
electronic control 26 for engines is constituted so that the output (specifically fuel oil consumption) of an engine 
1 may be controlled according to the drive amount required represented by accelerator opening 
[0035] In order to perform these control, the sensor 29 is connected to the electronic control 26 whenever 
[ accelerator opening sensor 28 and crank angle ]. Moreover, although not illustrated especially other proper 
signals, such as a vehicle speed signal, are inputted into one of the electronic controls 26 and 27 
[0036] Whenever [ crank angle ], in order to determine the cylinder which injects a fuel, a sensor 29 is a sensor 
which detects whenever [ crank angle ], and is equipped with the include-angle plate 30 attached in the output 
shaft of an engine 1 as shown in drawing 12 , and the pickup 31 arranged in the predetermined location by the 
side of the periphery. The include-angle plate 30 is the member of the shape of the discoid which formed the 
projection or the gear tooth in the periphery edge at every predetermined include angle (for example 10 
degrees), or a gearing, on the other hand, the pickup 31 — the so-called electromagnetism — after it is pickup 
and a projection or gear tooth of the include-angle plate 30 approaches, it separates — ** — it is constituted 
so that it may be alike and a signal may be outputted. 

[0037] In addition, a part of projection currently formed in the periphery of the include-angle plate 30 or gear 
tooth is missing, and the signal in the part differs from other parts. Moreover, although not illustrated especially 
while a crankshaft rotates two times, the disk which formed only a projection or one gear tooth in other 
revolving shafts, such as a cam shaft rotated one time, is attached, and it is constituted so that the above- 
mentioned p.ckup 31 and the same pickup may be arranged at the periphery side, it may sympathize with the 
single projection or single gear tooth currently formed at the disk and a signal may be outputted 
[0038] And the single location of a projection or a gear tooth is connected with the location (a top dead center 
or bottom dead point) of a predetermined piston. Therefore, based on the pulse signal which shaped in waveform 
the signal acquired when said include-angle plate 30 and disk rotate, or its signal, the location of the piston in 
each cylinders 2, 3, 4. and 5 is distinguished, and the cylinders 2, 3, 4, and 5 which should inject a fuel in 
connection with it can be distinguished now. In addition, as a technique which distinguishes the cylinder which 

^Tjf^f fUe ' baS6d ° n the angular P° sition of ^is kind of crankshaft, or it, the technique indicated by JP 1 1- 
62681, A, for example is employable. 

[0039] Halt control of the engine 1 under the so-called eco-run control by the control device of this invention 
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containing each above-mentioned electronic controls 26 and 27 and control of restart are explained below. 
Drawing 1 , is a flow chart for the halt judging performed with said electronic control 27 for eco runs, and is 
repeatedly performed for every short predetermined time amount. By this routine, it is judged first whether the 
engine 1 is rotating (step S1). Especially when the engine 1 has stopped and it is judged in the negative at this 
step SI, a return is carried out without controlling. 

[0040] When the engine 1 is rotating contrary to this and it is judged in the affirmative at step SI, it is judged 
whether it is the no in which the condition precedent of an engine 1 was satisfied (step S2). This judgment is a 
judgment performed in the condition that the engine 1 is rotating, and a condition precedent is satisfied 
according to the situation of a car that the engine 1 is carried, for example, ****** by which braking actuation of 
decision of zero being materialized by the vehicle speed and getting into a brake pedal etc. is performed — a 
condition precedent is satisfied by things. 

[0041] Especially when judged in the negative at this step S2, a return is carried out without controlling. On the 
other hand, when judged in the affirmative at step S2, an engine shutdown demand is turned ON (step S3). That 
is, the deactivate request which stops an engine 1 automatically is outputted to the electronic control 26 for 
engines. 

[0042] Drawing 2 is a flow chart which shows an example of the engine shutdown demand control performed with 
the electronic control 26 for engines based on the engine shutdown demand, and is repeatedly performed for 
every short predetermined time amount. By this routine, it is judged first whether there was any engine 
shutdown demand from the electronic control 27 for eco runs (step S1 1). 

[0043] Since the condition precedent mentioned above is not satisfied when the engine 1 has already stopped or 
the accelerator pedal is running by breaking in to some extent, it is judged in the negative at this step S1 1. In 
that case, a return is carried out, without controlling especially. On the other hand, when judged in the 
affirmative at step S11, it is judged whether the engine 1 has stopped (step S12). 
[0044] As mentioned above, since the output is controlled according to the amount of demand drives 
represented with accelerator opening etc., an engine 1 usually has an engine 1 in an idling condition by returning 
the accelerator pedal, when the condition precedent mentioned above is satisfied and it is judged in the 
affirmative at step S1 1. However, an engine 1 may carry out a urinal stall from an idling condition by some 
factors, such as a mistake of the clutch operation of a change gear (not shown). Step S12 is forjudging whether 
such a situation has arisen. 

[0045] When judged in the affirmative at this step S12, since it is not necessary to perform control for a halt 
beyond it, a return is already carried out. When this is judged in the negative at step S12 on the contrary (i.e., 
when an engine 1 is in an idling condition and is rotating), ****** within the preparation period in halt control of 
an engine 1 is judged (step S13). 

[0046] If there is a deactivate request to the electronic control 26 for engines by formation of the condition 
precedent of an engine 1, the electronic control 26 for engines will perform halt control of an engine 1 based on 
the so called eco— run control. This control is control which suspends supply of a fuel and stops rotation of an 
engine 1 in short, and is control which raises fuel consumption by not performing an unnecessary idling. In that 
case, when supply of the fuel to the revolving engine 1 is suspended rapidly, by inhalation-of-air air or EGR, high 
compressive force may arise and torque and vibration may occur. It is easy to produce such a situation by the 
diesel power plant. 

[0047] Therefore, in order to stop an engine 1 smoothly, the opening of the inhalation-of-air throttle valve 19 
which is a flow control valve of an inspired air flow path, or EGR valve 25 is reduced first, and the air content 
inhaled in cylinders 2, 3, 4, and 5 is reduced. After the opening — these inhalation-of-air throttle valves 19 and 
EGR valves 25 serve as a close by-pass bulb completely — becomes below a predetermined value, supply 
(injection) of the fuel to an engine 1 is suspended. Then, although an engine 1 continues rotating with inertial 
force, the rotational frequency falls gradually. In that case, though an engine 1 rotates after suspending supply of 
a fuel, since inhalation of air is severed, the rotational frequency of an engine 1 falls smoothly. 
[0048] The rotational frequency of an engine 1 falls, after supply of a fuel is suspended, and it stops after 
predetermined time. A sensor 29 etc. will detect the judgment of a halt of the engine 1 whenever [ crank angle / 
which was mentioned above ]. In that case, in order to avoid the incorrect judging by disturbance, the 
predetermined time monitor of the updating condition of a pulse signal is carried out, and an engine shutdown is 
judged when there is no change of a signal between the predetermined time. 

[0049] Therefore, control of a halt of an engine 1 based on a deactivate request A preparation period until it 
suspends supply of a fuel after extracting whenever [ valve-opening / of the above-mentioned inspired air flow 
path ], The period forjudging a halt of an engine 1, before engaging a period until the engine speed of an engine 
1 falls gradually and rotation stops, and the gear of a starter on the gear by the side of an engine 1, It completes, 
when each period of a period until it furthermore results in independence rotation in connection with carrying out 
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cranking with a starter passes. 

[0050] Decision of the above-mentioned step S13 is decision of being a time of being the middle of the time of 
the decision being the above-mentioned halt preparation period. A return is carried out when judged in the 
negative at this step S13. That is, if judged in the negative at step S13, the halt control for making an engine 1 
stop automatically will advance, supply of a fuel will already be suspended, and an engine speed will have begun 
fall in connection with it. In this case, in order to advance halt control as it is, a return is carried out, without 
controlling especially. 

[0051] On the other hand, when judged in the affirmative at step S13. it is judged whether there is any demand 
which stops halt control (step S14). The termination demand of this halt control is a demand outputted from the 
electronic control 27 for eco runs when the condition precedent mentioned above stops satisfying before an 
engine 1 stops by halt control, and in short, it requires that the operating state of an engine 1 should be returned 
to the condition .n front of initiation of halt control, or sets up to the drive condition according to the drive 
amount required. 

[0052] When there will be no termination demand of halt control and it is judged in the negative at step S14 in 
order to continue halt control, a return is carried out without controlling especially. When there is a deactivate 
request contrary to this and it is judged in the affirmative at step S14, an engine shutdown demand is set to 
OFF (step S15). That is, the control for making an engine 1 stop automatically is stopped. 
[0053] At this time, since it is during the halt preparation period mentioned above and is the period when the 
opening of the inhalation-of-air throttle valve 19 and EGR valve 25 is reduced, specifically, that opening is 
increased by the original opening. Therefore, when the termination demand of halt control originates in Brake 
OFF and the accelerator pedal is returned, an engine 1 is returned to an idling condition. Moreover, if it gets into 
the accelerator pedal, injection of the fuel according to accelerator opening will be performed. 
[0054] therefore, in the above-mentioned control unit concerning this invention Even if it is after the condition 
precedent of the engine 1 by the so-called eco-run control is satisfied and halt control is started During the 
preparation period for a halt of an engine 1, or the period when inhalation of air is secured for how many minutes 
Or it is made to return to the condition of carrying out independence rotation, without stopping halt control of an 
engine 1 and stopping an engine 1. if the starting conditions of an engine 1 are satisfied during the period when 
supply of a fuel is performed (if a condition precedent becoming abortive). Namely, an engine 1 will be in an 
independence rotation condition, without waiting for progress of the period for the judgment of a period until the 
preparation period and engine 1 which were mentioned above stop, and a halt Therefore, time amount until an 
engine 1 actually results in an independence rotation condition from the starting demand of an engine 1 is 
shortened, and the control responsibility over a starting demand improves. 

[0055] As mentioned above, when a condition precedent becomes abortive, there is a starting demand and the 
time of being the starting demand has passed over said preparation period, halt control is continued as it is 
consequently an engine 1 is stopped compulsorily. An engine 1 will be made to restart, if starting conditions are 
satisfied in the condition or there is a starting demand. The flow chart has shown an example of the control to 
drawing 3 . 

[0056] The routine shown in this drawing 3 is repeatedly performed in the electronic control 26 for engines for 
every predetermined short time. First, it is judged for an engine 1 whether it is under [ halt ] ****** (step S21) 
Since it is not necessary to perform starting control especially when the engine 1 is rotating and it is judged in 
the negative at step S21, it escapes from this routine. When it is judged in the affirmative at step S21 by being 
under halt contrary to this, it is judged whether starting conditions are satisfied (step S22) As mentioned above 
this starting condition is satisfied by [ — braking actuation is canceled — ] being in the condition that one in the 
condition precedent of an engine 1 of requirements was canceled, therefore canceling said deactivate request or 
the predetermined signal of the electronic control 27 for eco runs is outputted, and it is satisfied. 
[0057] Since it is not necessary to put an engine 1 into operation when judged in the negative at this step S22 a 
return is carried out without controlling especially. When it is judged with this in the affirmative at step S22 on ' 
the contrary, starting control of an engine 1 is performed (step S23). This makes it main contents to carry out 
cranking of the engine 1 with the starter which is not illustrated, it combines with this, and the opening of said 
inhalation-of-air throttle valve 19 and EGR valve 25 is increased, and injection of a fuel is resumed That is it is 
control for carrying out independence rotation of the engine 1. Therefore, this routine will be ended, if starting 
control is continued, an engine 1 carries out independence rotation and completion of starting is judged at step 
S24 until an engine 1 carries out independence rotation (until it is judged in the affirmative at step S24) 
[0058] The timing diagram at the time of performing above-mentioned halt control and starting control is shown 
in drawing 4 . When the condition precedent of an engine 1 is satisfied after a car stops, it is [ this and ] t1 of 
coincidence mostly. A deactivate request serves as ON at the time. Moreover, the signal which confirms the 
termination (cancellation) of halt control will be in an "effective condition." This "effective condition" is 
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continued during the halt preparation period ta. This halt preparation period ta As mentioned above, in order to 
stop rotation of an engine 1 smoothly, it is the period which takes the opening of the inhalation-of-air throttle 
valv^ 19 and EGR valve 25 to fall to close-by-pass-bulb-completely extent. 

[0059] The preparation period ta t2 of a between predetermined If a condition precedent becomes abortive and a 
deactivate request serves as OFF at the time, a cancellation signal will be turned on at this and coincidence. 
Consequently, the closed inhalation-of-air throttle valve 19 and closed EGR valve 25 are controlled in the full 
open direction, and the opening is increased by the original condition, and supply of a fuel is made to continue. In 
addition, preparation period ta t3 elapsed The signal which confirms the termination (cancellation) of halt control 
at the time is returned to a "invalid state." 

[0060] If the failure of the above-mentioned condition precedent shall not be accompanied by increase of the 
drive amounts required, such as treading in of an accelerator pedal, as a thick continuous line shows to drawing 
4 , the rotational frequency of an engine 1 will be maintained by idle rpm. Therefore, if there is a start demand, 
since an engine 1 increases an output from an idling condition, the delay over a starting demand will not produce 
it especially, but control responsibility will become good. 

[0061] On the other hand, since it will wait for completion of the halt control and an engine 1 will be restarted 
once a condition precedent is satisfied and it starts halt control in the conventional control, it is the above- 
mentioned preparation period ta. The fall of the rotational frequency accompanying an injection halt of a 
subsequent fuel, and period tb of a halt judging t4 elapsed A deactivate request is maintained to a time. And the 
t4 A point in time to starting control period tc Starting control is performed in between and starting of the 
engine 1 by the starter, increase of inhalation of air, and injection of a fuel are performed. 

[0062] Therefore, an engine speed is t5 which starting control completes after stopping, as the thin continuous 
line has shown. It will be in a low rotational frequency condition till a point in time. In other words, it is t2 even if. 
Completion of starting is t5 even if there is a starting demand at the time. A time will be delayed. And delay of 
such starting serves as the so-called feeling of slowness, and becomes drivability or the aggravation factor of a 
degree of comfort. 

[0063] In addition, the above-mentioned preparation period ta When a deactivate request is turned off after 
passing (in the case of the thin continuous line of drawing 4 ), by the above-mentioned control, halt control is 
continued until an engine 1 stops. Therefore, as the thin continuous line has shown, after an engine speed 
becomes zero, it is once increased by starting control to the original rotational frequency. 
[0064] By the way, in the control shown in drawing 1 thru/or drawing 3 mentioned above, it is premised on an 
engine 1 returning to an independence rotation condition by stopping halt control of an engine 1. However, there 
is not no possibility of resulting in an engine stall, without the engine speed of an engine 1 returning depending 
on the termination stage of halt control — halt control being stopped when the opening of the inhalation-of-air 
throttle valve 19 and EGR valve 25 becomes a close by-pass bulb completely mostly. The example of control 
described below includes the control for coping with an engine stall (engine failure) in this way. 
[0065] The flow chart which the flow chart shown in drawing 5 changes into the judgment process of an engine 
failure the judgment under rotation of the engine 1 in the flow chart shown in drawing 1 R> 1 mentioned above, 
and is shown in drawing 6 adds the process which directs that the termination of halt control was performed to 
the flow chart shown in drawing 2 mentioned above. First, if drawing 6 is explained, after an engine shutdown 
demand is set to OFF at step S15, a flag will be set to ON during halt control termination activation (step S16). 
[0066] In the flow chart shown in drawing 5 , before judging formation of a condition precedent, an engine failure 
is judged. That is, it is judged for a flag during the above-mentioned halt control termination activation whether it 
is ON (step SOD. Since the termination of halt control will not be performed immediately before but the engine 1 
will rotate normally when judged in the negative at this step S01, it progresses to step S1 and formation of a 
condition precedent is judged. 

[0067] On the other hand, since it means that the termination of halt control was performed immediately before 
when judged in the affirmative at step S01, it is judged whether the engine failure judging time amount set up 
beforehand passed (step S02). Since decision of this engine failure will be judged based on the rotational 
frequency of the engine 1 after stopping halt control, that decision takes predetermined time amount and it waits 
for that passage of time at step S02. When judged in the negative at this step S02, it progresses to step S2. 
[0068] On the other hand, when engine failure judging time amount has passed and it is judged in the affirmative 
at step S02, it is judged whether the engine failure has arisen (step S03). Since an engine 1 stops when returning 
an engine 1 to independence rotation goes wrong, in spite of having stopped engine shutdown control, it is 
judged in the affirmative at this step S03. In this case, a flag is cleared during halt control termination activation 
(step S04). 

[0069] In this case, although an engine 1 is controlled by OFF of a deactivate request to operate according to 
the amount of demand drives at that time, since the engine 1 is carrying out the urinal stall in fact to this, 
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starting control of an engine 1 is performed (step S05). For example, first, an engine 1 is rotated by the starter 
and started so that it may be in the operating state according to the amount of demand drives. A return is 
carried out, after starting control is continued and being judged in the affirmative at the step S06 until the 
engine 1 carried out independence rotation and completion of starting was judged (until it was judged in the 
affirmative at step S06). That is, an engine 1 can be made into an independence rotation condition even if it is 
the case where an engine 1 is not able to be returned to independence rotation by the termination of halt 
control, since the usual starting control is performed. 

[0070] In addition, since the original condition accompanying the termination of halt control will have arisen when 
it is judged in the negative at step S03 by having not carried out an engine failure, it progresses to step S2, after 
clearing a flag during halt control termination activation (step S07). 

[0071] By the way, the termination demand of halt control in the example of control mentioned above is said 
preparation period ta. When it generated inside, halt control was stopped at the time, the engine 1 was rotated 
continuously, and it constituted so that it might be made to return to the original operating state. The 
preparation period ta It is a period until it suspends supply of the fuel to an engine 1 from the formation [ of a 
condition precedent ], or initiation time of halt control. This preparation period ta A halt of injection of a fuel can 
prescribe a telophase and it can be judged. However, it is especially convenient, even if the last stage of the 
generating stage of the starting demand (termination demand of halt control) which stops halt control by this 
invention does not need to be correctly in agreement and is shifted a little at the halt initiation time of fuel 
injection forward and backward. Therefore, it may change to the control which shows control when a starting 
demand is after halt control initiation to drawing 1 thru/or drawing 3 mentioned above, and as shown below, you 
may perform. 

[0072] Drawing 7 is a flow chart which shows the example of control, and when there is a deactivate request 
(step S31) of an engine 1, the control which turns the inhalation-of-air throttle valve 19 and EGR valve 25 to a 
close by-pass bulb completely, and operates is started (step S32). That is, the so-called preparation control is 
started. 

[0073] Subsequently, if there is a termination demand of halt control which stops an engine 1 (step S33) Below 
in the conventional time Tst defined beforehand, the elapsed time from initiation (initiation of control of step 
S33) of closed actuation of the inhalation-of-air throttle valve 19 and EGR valve 25 Or OFF or no (is a fuel- 
injection signal ON?) is judged [ whether it is below the criteria opening Dst that inhalation-of-air diaphragm 
opening defined beforehand (that is, is the amount of drawing of the inhalation-of-air throttle valve 19 smaller 
than Dst or not?), and ] for a fuel-injection stop signal (step S34). 

[0074] In other words, the conventional time Tst is the time amount which there is time amount defined based 
on the time amount surveyed as time amount taken to carry out the close by-pass bulb completely of the 
inhalation-of-air throttle valve 19 and EGR valve 25, and is not much less than the observation time amount, and 
is not exceeded sharply, and time amount which is mostly in agreement with said observation time amount. 
Moreover, said criteria opening Dst is the amount of diaphragms which is mostly equivalent to a close by-pass 
bulb completely. 

[0075] And when judged in the affirmative at this step S34, the deactivate request of an engine 1 is set to OFF, 
and halt control of an engine 1 is stopped (step S35). This is the same control as step S15 shown in drawing 2 
mentioned above, therefore it is returned to the original operating state, without suspending the engine 1 in the 
middle of halt control. That is, an engine 1 is operated continuously. 

[0076] On the other hand, when judged in the negative at step S34. after halt control of an engine 1 is continued 
as it is and an engine 1 stops, control of the restart is performed (step S36). That is, after the judgment of a halt 
of an engine 1 is materialized, while driving a starter, meshing the gear on the gear by the side of an engine 1 
and rotating an engine 1 with a starter in the condition, the inhalation-of-air throttle valve 19 and EGR valve 25 
are opened, and injection of a fuel is started. 

[0077] Even if it distinguishes the generating stage of the starting demand under halt control as mentioned 
above, like the control shown in drawing 1 thru/or drawing 3 mentioned above, without producing especially 
delay, when a starting demand is immediately after condition precedent formation, the output of an engine 1 can 
be secured, consequently sense of incongruity, such as the so-called feeling of slowness, can be avoided. 
[0078] The timing diagram at the time of performing the above-mentioned control is combined with the 
conventional example at drawing 8 , and it is shown. In drawing 8 , if the condition precedent (deactivate request) 
of an engine 1 is satisfied at the t1 1 time, based on it, the inhalation-of-air throttle valve 19 and EGR valve 25 
will be controlled towards a close by-pass bulb completely. Since the t12 time is a front [ time / in which said 
conventional time Tst passes / t13 ], it is a front [ time / to which inhalation-of-air diaphragm opening reaches 
said criteria opening Dst / t14 ] or it is at the time before t15 time from which a fuel-injection signal serves as 
ON when starting conditions (starting demand) are satisfied at the t12 time of the process, halt control is 
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stopped immediately. That is, it is increased, as inhalation-of-air diaphragm opening is returned or the opening of 
the inhalation-of-air throttle valve 19 and EGR valve 25 shows drawing 8 with a broken line according to the 
amount of demand drives. Consequently, as a broken line shows to drawing 8 , an engine speed is maintained by 
the rotational frequency in the old state, or is increased according to the drive amount required. 
[0079] On the other hand, the halt control once started in the former Since it was continuing until the engine 1 
stopped, as a continuous line shows to drawing 8 t17 time in which the halt judging of an engine 1 is materialized 
after that at the t16 time from which supply of a fuel is suspended and an engine speed serves as zero, t18 time 
by which inhalation-of-air diaphragm opening is reduced [18 ] after that, and the opening of the inhalation-of-air 
throttle valve 19 and EGR valve 25 is increased to that of predetermined opening passes, and starting by the 
starter is performed. Therefore, even if it is the case where a starting demand is immediately after formation of a 
condition precedent, since it becomes after the above-mentioned t18 time that an engine 1 starts, the response 
delay of starting will become remarkable and the so-called feeling of slowness will arise. 
[0080] The example of further others of this invention is explained. As mentioned above, the target internal 
combustion engine needs cranking by this invention, in order to start. The cranking is in the condition which an 
internal combustion engine rotates in short, without being based on combustion of a fuel, therefore cranking can 
also say the condition that it is not restricted to rotating an internal combustion engine with the starter which is 
a kind of a motor, for example, the internal combustion engine is rotating with inertial force as a kind of cranking. 
Then, even if it is after suspending supply of a fuel by halt control, when there is a starting demand in the 
condition that the engine 1 is rotating with inertial force, halt control can be stopped by this invention and an 
engine 1 can be controlled by it to carry out independence rotation. 

[0081] Drawing 9 is a flow chart which shows the example of control, and when there is a deactivate request 
(step S41) of an engine 1, the control which turns the inhalation-of-air throttle valve 19 and EGR valve 25 to a 
close by-pass bulb completely, and operates is started (step S42). That is, the so-called preparation control is 
started. And injection of a fuel is stopped when the inhalation-of-air throttle valve 19 and EGR valve 25 serve as 
a close by-pass bulb completely (step S43). 

[0082] By stopping injection of a fuel, the rotational frequency of an engine 1 falls gradually and it is read that it 
is the fall process of the rotational frequency (step S44). The 1st criteria rotational frequency NEstl which 
judges that the engine speed NE at the time can return to independence rotation by performing injection of 
inhalation of air and a fuel if there is a termination demand (step S45) of halt control in the process ****** 
above is judged (step S46). 

[0083] When judged in the affirmative at this step S46, the inhalation-of-air throttle valve 19 is controlled by full 
open (step S47). Since an engine speed NE falls further in the process of the full open actuation The possible 
amount of diaphragms of the drawing opening of inhalation of air returning an engine 1 to independence rotation 
after step S47 has turned into below the specified quantity Dne that a smoke does not generate. And when the 
engine speed NE at the time injects a fuel, it is the 2nd criteria rotational frequency NEst2 which can return to 
independence rotation. ****** above «NEst1) is judged (step S48). 

[0084] Injection of a fuel is started when judged in the affirmative at this step S48 (step S49). Consequently, it is 
in the condition currently rotated with inertial force, inhalation of air is secured, and a fuel is supplied, and since 
an engine 1 is the sufficient number of rotations for the number of rotations to carry out independence rotation 
with combustion of a fuel moreover, it returns to the condition that the operating state of an engine 1 carries 
out independence rotation. 

[0085] Then, the deactivate request of an engine 1 is set to OFF, and halt control of an engine 1 is stopped 
(step S50). Control of this step S50 is the same as control of step S15 and step S35 which were mentioned 
above. 

[0086] In addition, the engine speed NE at the time of a starting demand occurring is said 1st criteria rotational 
frequency NEstl. When it is judged in the negative at step S46 by being a low rotational frequency, And the 
engine speed NE at the time of controlling the inhalation-of-air throttle valve 19 to full open is said 2nd criteria 
rotational frequency NEst2. When it is judged in the negative at step S48 by being a low rotational frequency 
Continue halt control of an engine 1, an engine 1 is made to suspend, and it restarts after that using a starter 
(step S51). This is the same as that of the conventional restart control. 

[0087] The timing diagram at the time of performing control shown in above-mentioned drawing 9 is shown in 
drawing 10 . At the t21 time which the car has stopped, the condition precedent of an engine 1 is satisfied, a 
deactivate request occurs, and inhalation-of-air diaphragm opening (the amount of drawing of the flow control 
valve of an inspired air flow path) is increased in connection with it. It becomes a close by-pass bulb completely 
at the t22 time of after that, and an engine speed begins to fall. 

[0088] The 1st criteria engine speed NEstl which the engine speed mentioned above If the starting conditions of 
an engine 1 are satisfied and a starting demand occurs at the t23 time of a more than, the inhalation-oFair 
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throttle valve 19 and EGR valve 25 will be controlled in the full open direction, and inhalation-of-air diaphragm 
opening will be reduced. The opening of the inhalation-of-air throttle valve 19 or EGR valve 25 increases to 
extent which the inhalation-of-air diaphragm opening mentioned above and which extracts and falls below to the 
amount Dne, and the engine speed at the t24 time is said 2nd criteria engine speed NEst2. If it is above, injection 
of a fuel will be resumed, consequently an engine 1 will return to an independence rotation condition. 
[0089] Therefore, since an engine 1 will be in an independence rotation condition from t24 time of the 
immediately after at the t23 time which the starting demand generated, or it at the t25 time in which time 
amount carried out small progress, the response delay over the starting demand of an engine 1 is avoided. 
Consequently, even if the situation which puts an engine 1 into operation immediately after satisfying the 
condition precedent of the so-called engine 1 in eco-run control arises, the so-called feeling of slowness is 
avoidable. 

[0090] On the other hand, in the conventional control, since starting of the engine 1 by the starter is performed 
at the back at the t26 time in which an engine 1 stops and the judgment is materialized even if a starting 
demand arises at the above t23 time, starting of the engine 1 to a starting demand is large, and delay and a 
feeling of slowness arise. 

[0091] Here, when the relation between each above-mentioned example and this invention is explained briefly, 
the functional means of steps S47 and S49 shown in the functional means and drawing 9 of step S35 shown in 
the functional means and drawing 7 of step S15 shown in drawing 2 and drawing 6 is equivalent to the halt 
control termination means of this invention, and the functional means of step S04 shown in drawing 5 is 
equivalent to the restart means of this invention. 

[0092] In addition, this invention is not limited to the example mentioned above. Therefore, the target internal 
combustion engine may be an internal combustion engine which uses the diesel power plants, the gasoline 
engines, or gas other than the so-called diesel power plant of a direct injection type as a fuel in this invention, 
and supply of a fuel may be the inhalation type which was not based on an injector but used the carburetor. 
Moreover, it can be targeted at the internal combustion engine which does not have exhaust-gas-recirculation 
equipment, and an inhalation-of-air throttle valve or a throttle valve is equivalent to the flow control valve of the 
inspired air flow path of this invention in that case. 
[0093] 

[Effect of the Invention] As explained above, after the conditions which stop an internal combustion engine are 
satisfied, according to invention of claim 1, the control accompanying it is started, but When the conditions for 
starting an internal combustion engine between the predetermined periods before a subsequent internal 
combustion engine stops are satisfied Since the halt control for stopping an internal combustion engine is 
stopped, rotation is continued without an internal combustion engine stopping. Therefore, without producing 
especially time delay to formation of starting conditions, an internal combustion engine will be in a drive 
condition, and can avoid the so-called feeling of slowness resulting from the response delay of the control which 
puts an internal combustion engine into operation, or it. 

[0094] Moreover, since according to invention of claim 2 halt control is stopped when starting conditions are 
satisfied in the condition that the internal combustion engine is rotating although an internal combustion engine's 
rotational frequency is falling Without rotating continuously, without an internal combustion engine stopping, 
consequently producing especially time delay to formation of starting conditions, an internal combustion engine 
will be in a drive condition, and can avoid the so-called feeling of slowness resulting from the response delay of 
the control which puts an internal combustion engine into operation, or it. 

[0095] Furthermore, since revertive control which returns the operating state of the internal combustion engine 
which is changing by control of the time to the condition before initiation of halt control is performed when 
according to invention of claim 3 the same effectiveness as invention of claim 2 can be acquired and also halt 
control of an internal combustion engine is stopped, independence rotation of an internal combustion engine can 
be maintained certainly. 

[0096] According to invention of claim 4, can acquire the same effectiveness as invention of claims 1 or 2, and 
also [ furthermore, ] Since an internal combustion engine is made to restart immediately when an internal 
combustion engine stops, even if it stops halt control of an internal combustion engine while the internal 
combustion engine is rotating, Starting of the internal combustion engine according to formation of starting 
conditions will be performed quickly, consequently can avoid or control the response delay of starting control. 
[0097] And if according to invention of claim 5 starting conditions are satisfied while the opening of the flow 
control valve of an inspired air flow path is reduced to predetermined opening, being able to acquire the same 
effectiveness as invention of claim 1, and also supplying a fuel Since halt control of an internal combustion 
engine is stopped, in the condition that an internal combustion engine's inhalation of air is not stopped Since the 
halt control beyond it is stopped, consequently rotation of an internal combustion engine can be made to 
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continue, the responsibility of the control which makes an internal combustion engine operating state based on 
formation <?f starting conditions can be raised. 

[0O98] Moreover, on the other hand, even if according to invention of claim 6 it is after being able to acquire the 
same effectiveness as invention of claim 1, and also performing halt control with formation of a condition 
precedent and suspending supply of the fuel to an internal combustion engine If an internal combustion engine's 
rotational frequency is more than a predetermined rotational frequency, since halt control of an internal 
combustion engine will be stopped, Even if it is after an internal combustion engine does independence rotation 
by the restart of supply of the fuel to an internal combustion engine etc., consequently halt control of an internal 
combustion engine is started by formation of a condition precedent, an opportunity to carry out independence 
rotation of the internal combustion engine immediately with formation of starting conditions can be increased. 
[0099] Moreover, since the opening of the flow control valve of an inspired air flow path is increased before 
resuming supply of the already suspended fuel when according to invention of claim 7 the same effectiveness as 
invention of claim 6 can be acquired and also halt control of an internal combustion engine is stopped, 
independence rotation of the internal combustion engine can be carried out certainly or smoothly. 
[0100] According to invention of claim 8, can acquire the same effectiveness as invention of claim 7, and also 
[ and ] S ince supply of a fuel is resumed on condition that the rotational frequency at the time of increase of the 
opening of the flow control valve of the inspired air flow path performed by preceding with it is more than a 
predetermined rotational frequency when resuming supply of the fuel to an internal combustion engine with the 
termination of halt control, Independence rotation of the internal combustion engine under halt control can be 
carried out certainly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a flow chart for explaining an example of this invention, and is a flow chart for generating the 
deactivate request which stops an engine. 

rD rawing 2] It is a flow chart for explaining the example of control when a starting demand occurs during the halt 
control based on the deactivate request. 

[Drawing 3] It is a flow chart for explaining an example of starting control of the engine. 

[Drawing 4] It is drawing showing an example of the timing diagram at the time of performing control of drawing 1 
thru/or drawing 4 . 

[Drawing 5] It is a flow chart for generating the deactivate request which added the process which checks the 
engine failure accompanying the termination of halt control. 

[Drawing 6] It is the same flow chart as drawing 2 which added the control process of a flag which shows having 
performed the termination of halt control. 

[Drawing 7] It is a flow chart for the halt control termination judging including the process which judges the 
period which replaces at a halt preparation period. 

[Drawing 8] It is drawing showing an example of the timing diagram at the time of performing control of drawing 
7 . 

[Drawing 9] It is the flow chart which shows the example of control which stops halt control after the supply 
interruption of a fuel. 

[Drawing 10] It is drawing showing an example of the timing diagram at the time of performing control of drawing 
9 . 

[Drawing 1 1] It is the block diagram showing the target internal combustion engine's control network typically by 
this invention. 

[Drawing 12] It is the mimetic diagram showing an example of a sensor whenever [ crank angle ]. 
[Description of Notations] 

1 — Engine 26 — Electronic control for engines 27 — Electronic control for eco runs. 



[Translation done.] 
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xy~yy l $@U)ffihs-&f)/ts6(D{|ii]^^4 i ±$tx§o 
[0 0 5 3] jWfcMKte. ^©i^jStt. i&ab&tfiM- 
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[0 0 5 6] ^CD0 3(r^f ;u— BrJ£©SB*M 
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